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Date: Sat, 24 Jul 2004 03:58:32 JST

From Norihito Miramatsu <nmura@ cnp. osaka- u. ac. j p>

To: kettell @nl.gov, nakano@ cnp. osaka-u.ac.jp, |ittenbe@nl.gov,
frank@nl . gov, diwan@nl.gov, george.redlinger@nl.gov, koma@ost.kek.jp
Cc: nmura@cnp. osaka-u. ac.jp

Subj ect: Re: Pentaquarks in E949?

Hi

| did a toy Monte Carlo sinmulation to produce K+n® Q'® K°p® p'p p
events. This study is very initial one and | really
appreci ate your comrents, corrections and discussions. Al the
figures which appear bel ow are attached to this e-mail as
t het a_e949. pdf .

First | assuned K" nonmentum equals to 440 MeV/ic (with zero
resol ution) so that CVS energy calculated with a rest neutron

shoul d be consistent with Q" mass (1540 MeV/c?). Ferm

noti on of neutrons were included in the simulation by using
harmoni ¢ oscillator nodel inside a carbon, which reproduces
(e,e'p) experinmental data. (See Fig.1l) | applied a filter

with the Breit-Wgner shape (10 MeV width was assuned) to

CMVB energi es of the generated events so that Theta+ resonance

can be obtained. (Fig.2) Then | generated Q', K° and proton tracks
flatly in both azimuthal and polar angles at CM5. Pairs of p*

and p were also flatly generated at K° rest frame. Finally

| transformed all the generated 4-nomenta to the Lab frame by
Lorentz transformation. | confirmed 4-nmomentum conservation
and fl atness of generated tracks in the toy MC sinulation
Monment um di stri butions, polar angle distributions and scatter
plots of polar angle vs nomentumfor p*, p, K° and proton
tracks viewed at the Lab frame were shown in Fig.3, 4 and 5,
respectively.

CGeonetrical acceptance of E949 detector was estimated by
requiring the tracks pass through -25 cm< z < 25 cmat the
outer radius of UTC (r=43.1 cm. Both the case where two pions
are detected and the case where all of pions and proton are
det ected were exam ned. Event generations were perforned at
z=0 cm -10 cmand -20 cm Here is the table of the acceptance
st udy:

two pions (K% two pions + proton
z= 0cm 2543/ 20589 = 0. 1235 12/ 20589 = 0. 0006
z=-10cm 2566/ 20655 = 0. 1242 376/ 20655 = 0.0182
z=-20cm 2181/ 20655 = 0. 1056 1243/ 20655 = 0. 0602
O course the detections of all the tracks is better for the
pur pose of reconstruction because invariant nasses will not be

affected by Fermi notion. But we can enhance the statistics by
detecting only Ks and by correcting Fermi notion with p'p

m ssing mass (MM K" p'p’)). This is shown in Fig.6, which plots
true CMs energy vs MMK', p'p’). (I omitted Q' resonance

filter for this plot. Also note that the slope | ooks different
for different K® polar angles.) Correspondences of Fig.3-5 after
requiring to detect two pions fromz=0 cmare shown in Fig.7-9.



If it is required that all tracks fromz=-20 cm are detected,
nonenta and pol ar angles are distributed as shown in Fig.10-12.
Correl ations of polar angles between K° and proton are shown in
the top-left panel of Fig.13 (two pions required) and Fig.14
(all tracks required), and a detectable region is shifted by
changi ng the generation point fromz=0 cmto z=-20 cm

Mai n background shoul d be charge exchange events. W can refer
to PRD15 (1977), 1846-1850. Differential cross sections suggest
more K° production at forward angles at CMS. Total cross section
was neasured to be ~7nb. Fig.15 (two pions required) and Fig. 16
(all tracks required) show cosines of K® polar angles at z=0 cm
-10 cmand -20 cm They can be conpared with Fig.4 of the above
reference. The two pion requirenent at z=0 cm seens to be npst
separated fromthe BG Since the DI ANA col |l aboration at | TEP has
reported a 4.4s enhancenent of Q" (# of signal is ~20
events, though. See hep-ex/0304040.) in the reaction of K'Xe->

K’pXe', we have a chance to observe Q' resonance above the

charge exchange background. If | assume ~1 nb of Q' cross

section, ~30 events per 1 MK' beamand 1 cmthickness of the
target (I assuned CH) seens to be expected by 1 nb (cross section)
x 1 cm (target thickness) x 6.022x10% (Avo. #) x 1.032 g/cnt
(target density) / 13 (A of CH x 6 (neutrons in C) x 10° (K'

flux) x 0.1 (geonetrical acceptance). So high statistics experinent
seens to be possible.

Here | list a few questions to consider about the experinental
possibilities.
(1) What will be a typical nonentumresolution of the K' beam at
~440 MeV/c?

(2) I's there a space to put TOF counters to neasure the K" nomentum
event by event?

(3) Is it possible to vary the K' beam nonentum for exanple,
at ~20 settings in each 10-20 MeV/c?

Regar ds,
Nori hito Muramat su
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